Despite the noted health benefits of physical activity, levels of physical activity among children are low (Active Healthy Kids Canada, 2010) and have been declining over the past several decades (Knuth & Hallal, 2009) . Presently, only 9% of boys and 4% of girls are meeting the Canadian guideline of 60 minutes of MVPA daily . Most boys and girls, particularly young children, are not in a position to control access to physical activity opportunities. The physical and social environments in which they spend time have a powerful influence on their participation in healthful behaviors (Dooris et al., 2007) ; including their physical activity behaviors (Bower et al., 2008; Dowda, Pate, Trost, Almeida, & Sirard, 2004; Finn, Johannsen, & Specker, 2002; Pate, Pfeiffer, Trost, Ziegler, & Dowda, 2004) . It is therefore important that parents, care-providers, and teachers provide access to environments that foster physical activity and encourage children to be active.
Implementation of Full-Day Kindergarten in BC
In 2008 the Province of British Columbia committed to assess the feasibility of implementing full school day kindergarten for five-year-olds (The Honourable Steven L. Point, 2008) . The government committed $365 million over three years to implement full-day kindergarten for all eligible children by September 2011 (Ministry of Education, n.d.) . Starting in 2010, the BC Ministry of Education began a two-year process of phasing in access. The aim was to have up to 50% enrolment in full-day kindergarten in the first wave (i.e. the 2010-11 school year) and complete access in 2011-12. During the first wave, where approximately 50% of the children were in half-day kindergarten and 50% in full-day; the BC Principals' and VicePrincipals Association sponsored a research project examining teachers', administrators', and parents' perceptions of the first year of 'full-day K' (BC Principals' and Vice-Principals' Association, 2011). Teachers' perceived there was a "gift of time" that allowed extension and enhancement of the children's school experiences. Opportunities for active play were mentioned frequently, as one administrator commented:
There are definitely more play times in the day and I see teachers changing the way that they structure the day. Students are getting more time for gross motor skill development and play outside more during the day and in the gym. Teachers tend to take more time to reinforce skills. The number of field trips has increased, even if this only looks like a nature walk. (p.69) Parents were also supportive of the emphasis of the full-day programs, including the "active physical play activities" (p.16).
There is considerable evidence that children who experience full-day kindergarten demonstrate higher end-of-year academic and social development compared with children who experience half-day kindergarten (e.g. Lee, Burkam, Ready, Honigman, & Meisels, 2006; Votruba-Drzal, Li-Grining, & Maldonado-Carreno, 2008) . A recent synthesis of the research evidence demonstrated that compared to half-day kindergarten, full-day kindergarten was associated positively with academic achievement, self-confidence, and children's ability to work/play with others (Cooper, Allen, Patall, & Dent, 2010) . These positive benefits exist irrespective of children's academic backgrounds or the features of their schools (Lee et al., 2006) . However, outcomes in the physical domain have received virtually no attention.
Only one study has examined outcomes of full-day kindergarten compared with half-day kindergarten in the physical domain. Markovic and Bogdanovic (2010) assessed changes in balance, upper and lower body strength, speed, and object control (i.e. rolling a ball) of 118 kindergarten children in the Republic of Serbia. Both boys and girls in the full-day kindergarten (n = 69) showed significantly greater levels of lower body strength, speed, and balance (boys only) compared with the half-day kindergarten group.
Given the importance of physical activity for children's health and well being, the demonstrated positive academic and social benefits of full-day kindergarten, and the lack of research on the impact of full-day kindergarten on the physical domain; the aim of this study was to examine the physical activity levels of children during full-day and half-day kindergarten. As children were at school for different lengths of time; we examined the rates of moderate-vigorous physical activity, light-intensity physical activity, and sedentary behavior per minute of time at school. In concert with the testimonies of BC teachers about a 'gift of time' we hypothesized that the level of physical activity would be higher during full-day kindergarten. Further, we explored whether children in half-day kindergarten were more or less active in their half-day at home compared with their half-day at school.
Method Participants
Kindergarten children (5 -6 years-of-age) were recruited from six schools in one school district on Vancouver Island, British Columbia, Canada. Three of these schools offered full-day kindergarten and three offered half-day kindergarten. Approval for this study was granted by the University Human Research Ethics Board and the school district. Written informed consent was obtained from parents and children provided assent. Parents of 106 children consented to their child's participation in this study. Fifty-nine of these children did not meet the minimum wear time criteria for the activity monitor, therefore the final sample was n = 47. Of these, 22 (girls = 50%) attended full-day kindergarten and 25 (girls = 40%) attended half-days.
Measurement of Physical Activity
The GT1M Actigraph activity monitor (Actigraph, LLC; Fort Walton Beach, FL) was used to quantify physical activity every 15 seconds. The device is small, lightweight, and unobtrusive. It detects normal human motion in a single vertical axis. The Actigraph monitor provides valid assessments of physical activity of young children (Trost et al., 2011; Trost, Pate, Freedson, Sallis, & Taylor, 2000) . The monitors were attached to adjustable elasticized bands and worn over a hip. The children were asked to wear the monitor for seven days from 8am to 8pm; and the minimum criterion for inclusion in present study was 80% wear time between 8:00am and 4:00pm, or a total of at least 6.4hours, for at least 4 of the 5 school days.
To compare participation in physical activity for full-day and half-day kindergarten, we examined the rates of physical activity and sedentary behavior per minute of time at school. More specifically, eight hours were included in the analysis for full-day kindergarten (i.e. 8:00am -4:00pm); and four hours for half-day kindergarten (i.e. morning kindergarten: 8:00am -12:00am, afternoon kindergarten: 12:01pm -4:00pm). These times included some time for commuting to and from school. For morning half-day students, out-of-school wear time was the four afternoon hours; and the reverse applied for the afternoon half-day students.
Data Treatment and Analysis
Data from the activity monitors were uploaded to the KineSoft software program (Esliger & Finlay, 2010 ) to determine the total number of minutes spent in sedentary, light, and moderate to vigorous physical activity (MVPA). Age-specific cutoffs corresponding to activity intensity were applied using metabolic equivalents (METs). Sedentary activity was defined as less than 1.5 METs, light activity between ≥ 1.5 and <4 METs and MVPA as ≥4 METs as established by Trost et al. (2011) . We also examined the amount of physical activity performed at ≥ 3METs, as this has been used as a more liberal measure of moderate-intensity physical activity in several previous studies of physical activity in children (Freedson, Pober, & Janz, 2005; Nettlefold et al., 2011; Puyau, Adolph, Vohra, & Butte, 2002) .
A multivariate analysis of variance (MANOVA) was used to examine the dependent measures: light activity, MVPA, and sedentary behavior with kindergarten type (i.e. full-day vs. half-day) as the factor. A univariate analysis was also conducted to examine the proportion of physical activity classified as ≥ 3 METs i.e. three times the energy cost of rest. A second MANOVA was conducted comparing in-school vs. out-of-school activity for the half-day kindergarten children only. Means and standard deviations were also computed for the dependent measures. Overall daily physical activity and sedentary behavior of full-day and half-day kindergarten children was also examined using a MANOVA. All analyses were performed using SPSS 19 for Windows (SPSS Inc., 2010).
Results
The rates per minute of sedentary behavior, light activity, MVPA, and moderate physical activity at ≥ 3 METs for half-day and full-day kindergarten children are shown in Table 1 . The MANOVA showed a significant overall effect for full-day vs. half-day as suggested by Wilk's lambda (Neal & King, 1969) of .833 with F (2, 44) = 4.396, p = .018. Results of univariate F tests for each dependent variable are presented in Table 1 . Compared with half-day participants, there was significantly greater rate of participation in light-intensity physical activity and a significantly lower rate of sedentary behavior among full-day participants. There was no difference in MVPA at 4 METs; however at ≥ 3 METs full-day children participated in physical activity at a significantly higher rate F(1,46) = 8.93, p = .005. On average, full-day participants were sedentary for 324.0 min, participated in light-intensity physical activity for 151.7 min, and MVPA (≥ 4 METs) for 4.3 min of the school day. At ≥ 3 METs, children in full-day kindergarten participated in approximately 48 minutes of physical activity during the school day.
The second MANOVA examined whether children in half-day kindergarten were more or less active during the four hours in-school compared to four hours out-of-school. The MANOVA showed a significant overall effect as suggested by Wilk's lambda of .834 with F (2, 47) = 4.674, p = .014. Descriptive statistics and the results of univariate F tests for each dependent variable are presented in Table 2 . Children had higher rates of light-intensity activity and lower levels of sedentary behavior, out-of-school. There was no difference in MVPA measured as ≥ 4 METs; 
Discussion
The aim of this study was to compare children's rate of physical activity and sedentary behavior during full-day and half-day kindergarten. We found that children were more active during full-day kindergarten than half-day kindergarten. The rates of light-intensity physical activity and moderate physical activity when it was defined as ≥ 3 METs were significantly higher during full-day kindergarten. Conversely children were more sedentary during half-day kindergarten. Children in full-day and half-day kindergarten accumulated approximately 48 minutes and 18 minutes of physical activity respectively during their time at school, when the definition of moderate was more liberal (3 METs or greater). A little over 2½ hours of lightintensity physical activity ( ≥ 1.5 and <4 METs) was accumulated by children in full-day kindergarten at school. These results are both significant and meaningful. Both higher levels of light-intensity physical activity and lower levels of sedentary behavior have been associated with positive health benefits for children (Kwon et al., 2011; Tremblay et al., 2011) .
However, when a more stringent definition was used (≥ 4 METs) the rates of MVPA were not significantly different between full-day and half-day kindergarten and the level of MVPA for both groups was quite low. Full-day children were accumulating slightly over 4 minutes and half-day just over 2 minutes of MVPA at school. Similarly, half-day children accrued only 2 minutes of MVPA out-of-school using this definition. The Canadian guidelines for physical activity for children aged 5 -11 years recommend a minimum of 60 minutes of MVPA per day. Moderate-intensity physical activity elicits a cardiovascular response; that is, a higher heart rate (McManus, 2007) and a behavioral indicator of MVPA at 4 METs is brisk walking; but can also include running, jumping, hopping, skipping, climbing, or other activities that use large muscle groups. It is clear from our results that the children accrued very little MVPA at intensities of 4 METs or greater. The health benefits of participation at higher intensities are above and beyond those for light-intensity physical activity; particularly in terms of enhanced cardiorespiratory fitness and bone health (U.S. Department of Health and Human Services, 2008a) . Fostering MVPA is an important goal for healthy child development. Given the length of time children spend at school each day, facilitation of higher rates of MVPA at greater than 4 METs would be very beneficial.
We also explored whether children in half-day kindergarten were more or less active in their half-day at home compared with their half-day at school. The findings clearly show that children were less active and more sedentary at school. Half-day kindergarten children were less active at school than the full-day kindergarten children and also less active at school than at home. These findings intimate that teachers of half-day kindergarten may be experiencing a cramped curriculum and thus physical activity and gross motor development was a lower priority. As Cooper et al. (2010) suggested, a major advantage of full-day kindergarten is less hurried instruction. It would seem that full-day kindergarten also afforded more opportunities for physical activity. Interestingly, when the children's total daily physical activity was considered irrespective of their context (i.e. at school or at home); there were no differences in physical activity and sedentary behaviour between the groups. This suggests that the half-day kindergarten children were 'making up' for their inactivity at school by being more active when not at school.
Our findings are consistent with teachers' perceptions that full-day kindergarten provided a 'gift of time' and administrators' perceptions that children were more active in full-day kindergarten (BC Principals' and Vice-Principals' Association, 2011). Previous research has shown that teachers of full-day kindergarten classes report spending only about one-third more time on 'instruction' than those who teach half-day classes (Lee et al., 2006) . The remaining time is used to diversify and extend children's experiences. Some of the teachers of full-day kindergarten in our study informally reported including more physical activity during the school day. For example, at one of the three full-day kindergarten schools, children participated in a 'kilometre club'. All children walked ½ kilometre with their teacher after morning recess and another ½ kilometre after lunch. This is the type of activity that would fall in the 3 -4 MET range i.e. slightly below the 'brisk walk' threshold; but it would contribute to the higher overall rates of physical activity among full-day kindergarten children.
This study was limited to one school district in British Columbia and a sample of children whose parents agreed that their children's physical activity could be monitored for one week. Therefore these findings should be treated as preliminary. As full-day kindergarten is now available for all five-year-olds in the province of British Columbia; we cannot repeat or expand on these findings. However, we cautiously suggest that in the first year of implementation, children in full-day kindergarten participated in light-moderate intensity physical activity at a significantly higher rate than half-day kindergarten children; and conversely they were less sedentary. In an era where children are experiencing record low levels of physical activity and record high levels of overweight and obesity it is important that schools strive to maintain these higher levels of physical activity during full-day kindergarten. It is also important that children participate in MVPA that elevates their heart rates and breathing rates as these activities afford additional health benefits.
